Abstract Neuroticism and extraversion are proposed personality dimensions for individual emotion processing. Neuroticism is correlated with depression and anxiety disorders, implicating a common neurobiological basis. Extraversion is rather inversely correlated with anxiety and depression. We examined neural correlates of personality in relation to depressiveness and anxiety in healthy adult subjects with functional magnetic resonance imaging during the cued anticipation of emotional stimuli. Distributed particularly prefrontal but also other cortical regions and the thalamus were associated with extraversion. Parieto-occipital and temporal regions and subcortically the caudate were correlated with neuroticism and affective measures. Neuroticism-related regions were partially crosscorrelated with anxiety and depression and vice versa. Extraversion-related activity was not correlated with the other measures. The neural correlates of extraversion compared with those of neuroticism and affective measures fit with concepts of different neurobiological bases of the personality dimensions and point at predispositions for affective disorders.
Introduction
The relation between personality dimensions and affective disorders is subject of longstanding discussions, beginning with the ancient Greeks (Kotov et al. 2010) . Nowadays, neurobiological aspects of personality factors or dimensions may serve as one approach to the neurobiology of and the predisposition for affective disorders (Foster and MacQueen 2008) .
A variety of dimensional personality models have been developed. Amongst these models, two factors have been shown consistently: One factor addressing neuroticism or negative affectivity, the other factor including positive affectivity or extraversion (e.g. Carver and Connor-Smith 2010; DeYoung and Gray 2009; Keightley et al. 2003; Kotov et al. 2010 ). The first model attempting to link personality and biological mechanisms was the model of Eysenck proposing neuroticism and extraversion as main factors of personality dimensions (DeYoung and Gray 2009) . Other factors as psychoticism, conscientiousness, openness, agreeableness, disinhibition versus constraint have been proposed, but were less broadly supported.
In particular the association between neuroticism and affective disorders, particularly major depression and anxiety disorders has been noted early and continuously (reviews: e.g. Clark et al. 1994; Enns and Cox 1997; Jylha and Isometsa 2006, meta-analyses: Kotov et al. 2010; Malouff et al. 2005) . The other personality 'superfactor' in several models of personality opposed to neuroticism is extraversion (Klein et al. 2009 ). The relation between extraversion and affective disorders is less pronounced: A recent meta-analysis (Kotov et al. 2010 ) resulted in a trend of correlation between major depressive disorder and low extraversion, the correlations between low extraversion and anxiety disorders as panic disorder, social phobia, obsessive compulsive disorder, and posttraumatic stress disorder revealed medium effect sizes.
Besides being a risk-or predisposing factor for affective disorders, particularly neuroticism has been shown to influence the course and response to differential treatment strategies in depression with high neuroticism predicting a negative response to treatment in general, but particularly to psychotherapy (Keightley et al. 2003) . A stronger disturbance of emotion regulation was proposed as reason for this lower response to psychotherapy in highly neurotic patients (Keightley et al. 2003) . Due to these associations between personality and affective disorders, personality traits can serve as an approach to dimensional and subclinical correlates of affective disorders.
Neuroimaging studies as one way to examine the neurobiology of mental processes have related a broad network of brain regions to personality traits: Neuroticism has been shown to correlate with activity in insula during the anticipation of aversive stimuli (Simmons et al. 2006) , cingulate cortex during emotional conflict (Haas et al. 2007 ) and anticipatory fear (Kumari et al. 2007) , prefrontal cortex in response to positive stimuli (Britton et al. 2007 ) and negative stimuli (Canli et al. 2001; Simmons et al. 2006) , parieto-occipital areas due to fearful facial expressions (Chan et al. 2009 ) and subcortical brain regions in response to anticipatory fear (Kumari et al. 2007 ). Addressing the association between amygdalar activity and neuroticism, results are mixed, with positive correlations in some studies (Cunningham et al. 2010; Haas et al. 2007 ), but also a number of studies finding no correlation with different tasks (Britton et al. 2007; Canli et al. 2002; Canli et al. 2001; Chan et al. 2009; Deckersbach et al. 2006; Kumari et al. 2007; Simon et al. 2010) .
In response to positive stimuli of different quality, extraversion has been shown to correlate with amygdalar activity (Canli et al. 2002; Canli et al. 2001; Vaidya et al. 2007 ) and with activity in anterior cingulate Canli et al. 2001; Kumari et al. 2004) . Further regions reported to be associated with extraversion were dorsolateral and inferior prefrontal (Canli et al. 2001; Kumari et al. 2004) , subcortical (Canli et al. 2001; Kumari et al. 2004; Simon et al. 2010 ) and occipital brain areas .
We wanted to address the neurobiological aspects of the relationship between the personality-dimensions neuroticism and extraversion on the one hand and affective measures on the other hand within the frame of an emotion task. Cognitive and emotional processes in neuroticism share negative biases with depression concerning attention, interpretation and memory of emotional stimuli (Martin 1985; Mathews and MacLeod 1994) . In contrast, extraversion is characterized by increased experience of positive emotions (Costa and McCrae 1980) and greater sensitivity to positive or rewarding stimuli (Banich et al. 2009; Lucas and Diener 2001) . In mood and anxiety disorders and also in healthy subjects with depressed or anxious mood, one of the main affected cognitive processes is the attitude towards the future, which is biased towards negative expectations or 'pessimism' (Beck's cognitive triad, Beck 1967; Lavender and Watkins 2004; Pyszczynski et al. 1987) . This negative bias is most pronounced in ambiguous situations, in which anticipation can either be negative, i.e. pessimistic, or anxious (Barlow 2000) , or positive, corresponding to an optimistic view. Neuroticism has been shown to correlate with pessimism (Marshall et al. 1992) , some authors even proposing a major overlap or identity of the two concepts (Smith et al. 1989) . Highly extraverted subjects on the other hand should not display marked pessimistic or anxious reactions during the anticipation of negative and ambiguously cued emotional stimuli as extraversion typically is characterized by a sensitivity to pleasurable stimuli and reward and more frequent and intense expression of positive affect (Winter and Kuiper 1997) .
Furthermore, pessimism has been shown to be a negative predictor for somatic and mental health (Scheier and Bridges 1995) and, for instance, for suicidal acts in depression (Oquendo et al. 2004) .
Due to the relevance of anticipatory processes in mental health and affective disorders, we have developed a task addressing the cued anticipation of emotional pictures on the neural level using functional magnetic resonance imaging. To expect a negative event in situations with a possibly negative, but also possibly positive outcome, is a typical representation of pessimism, which we could show on the neural level. Therefore we particularly emphasize the anticipation of known ambiguously cued, potentially negative stimuli representing a condition which is prone to evoke pessimistic attitudes. In previous studies using this task we found a similarity of the patterns of brain activation during the anticipation of clearly negative and ambiguously cued, potentially negative stimuli (Herwig et al. 2007 ). This similarity increased with increasing state depression in healthy subjects (Herwig et al. 2007 ) and in patients with a depressive episode (Herwig et al. 2010) . Main regions involved in this pessimistic anticipatory processing were ventro-and dorsolateral prefrontal cortex, bilateral insular cortex, the extended amygdalar complex and thalamus.
Despite the similarity and partial overlap of the concepts of personality dimensions and affective measures, there remain differences. We therefore investigated the neural correlates strongly associated with neuroticism and extraversion during the expectation of emotional stimuli and compared this with brain activity correlating with anxiety and depressiveness. We hypothesized differential associations between mood and personality measures and brain activity during the cued anticipation of emotional stimuli in brain regions known to be involved in emotion processing and associated with personality traits as prefrontal, parieto-occipital, insular, cingulate and subcortical regions.
Methods

Subjects
Sixteen healthy subjects (all right-handed, 10 female) without any history of neurological or psychiatric illness (determined with a semistructured interview based on clinical routine screening and the Mini Neuropsychiatric Interview (Ackenheil et al. 1999) ) and without current medication gave written informed consent to take part in this study, which was approved by the local ethics committee and performed in accordance with the Declaration of Helsinki. Basic data of this sample have been reported previously (Herwig et al. 2007) . Two subjects were excluded due to drowsiness during scanning and reported lack of concentration (included: 8 females, mean age 27.8 years, range 23-36). All analyses were done with the remaining 14 subjects.
Psychometric measures
The participants completed German versions of the Eysenck self rating questionnaire of personality (Eysenck personality inventory (EPI), Eggert 1974) , state depression (self-rating depression scale (SDS), Zung 1965) , and trait anxiety (State trait anxiety inventory (STAI), Laux et al. 1981) .
The final group of participants (n=14) had normal scores in these ratings (SDS: mean 35.4, standard deviation (SD) 6.6, range 27.5-47.5; STAI: mean 30.1, SD 4.3, range 22-35; 'neuroticism' (EPI-N): mean 4.86, SD 2.8, range 1-10; 'extraversion' (EPI-E): mean 13.6, SD 3.5, range 7-18). There were no outliers exceeding two SDs.
MRI-acquisition
Imaging was performed with a 1.5 T Siemens SonataTM whole-body scanner (Erlangen, Germany, 8-channel head coil). Anatomical volumes were acquire with a 3-D T1 weighted sequence (voxel size 1×1×1 mm) for coregistration with the functional data. Echo-planar imaging was performed for functional MR imaging (repetition-time (TR)/echo-time (TE) 1980/40 ms, 22 sequential axial slices, whole brain, slice thickness/gap 4/1 mm, voxel size 3.4× 3.4×5 mm, field of view 220 mm, 908 volumes). Stimuli were projected onto a screen viewed by the subjects through a mirror attached to the head coil.
Experimental design
During fMRI, the subjects performed a cueing task (description in Herwig et al. 2007 ), consisting of 56 trials with the cued expectation and presentation of emotional pictures from the International Affective Picture System (IAPS, Lang et al. 2005) . Within each trial, first a cue was given (duration 1000 ms), depicting either a 'smiling' ('positive', ps) '∪', a 'non-smiling' ('negative', nt) '∩', or a 'neutral' (nt) symbol '−', indicating the emotional valence of the upcoming picture, or a symbol after which randomly either a pleasant or an unpleasant picture appeared: the 'ambiguous' or 'unknown' condition '|' (uk). Thereafter, the respective emotional picture was presented. The highly abstract and graphically comparable symbols were easily understandable and no prominent working memory had to be used to establish their meaning. The cues were 1/20 of screen height, the pictures filled the screen. The anticipation period lasted 6920 ms (blank screen with fixation point; cue plus anticipation: 4 TR). Subsequently, emotional pictures from the International Affective Picture System (IAPS, Lang et al. 2005) were presented for 7920 ms (4 TR). During the following baseline period (15840 ms, 8 TR), the blood oxygen level dependent (BOLD-) signal could wear off before the next trial started. In the 'unknown' condition, positive and negative stimuli appeared (50% each, randomized order). Each condition (ng, ps, nt, uk) comprised 14 trials. Conditions and stimuli were pre-randomized. Participants were instructed to expect the emotional stimuli following the cue, to be aware of the indicated emotional valence, and thereafter to look at the following emotional picture. Before scanning, all participants performed a training session, during which they were presented a shorter version of the task with similar pictures. To avoid memory effects, those pictures did not appear during the main task. The participants thus knew timing, cues, and range of content of the pictures. The properties of the emotional pictures have been described before (Herwig et al. 2007 ).
Data analysis FMRI data were analyzed using BrainVoyager TM QX 1.8.6. Preprocessing and transformation into Talairach space have been reported before (Herwig et al. 2007 ). Expectation period and picture presentation periods were each modeled as epochs with the standard two-gamma hemodynamic response function. Three-dimensional statistical parametric maps were computed separately for each subject using a general linear model (random-effects analysis) for the single emotion expectation (exp) contrasts versus neutral (exp negative>exp neutral, exp ambiguous>exp neutral, exp positive>exp neutral). These 'emotions versus neutral'-contrasts were chosen to achieve specificity for the respective emotion, thereby reducing non-specific, nonemotional anticipatory processes.
We sought for regions in which brain activity during the expectation contrasts correlated with the measures of personality and affectivity. Hence, the individual results of the questionnaires were implemented as primary covariates in the ANCOVA model of the emotion expectation contrast analyses. The correlation coefficients of this whole-brain analysis are given below. To find cross-correlations between factors at an exploratory level, we computed post-hoc additional correlations between the mean beta-weights in the resulting ROIs with the psychometric data of the respective other questionnaires. This represents a basically different approach compared to the previous report (Herwig et al. 2007 ): In this previous study, ROIs were in a first step generated using a specific contrast in which the negative and ambiguous condition were contrasted against the neutral and the positive condition in a conjunction. Thereafter correlations were computed in the ROIs applying a much lower statistical threshold than in the present study. In the current study, we aimed at uncovering areas generally involved in emotional expectation depending on personality factors with particularly high correlations: Statistical level was set at p<0.001 corresponding to a correlation coefficient r>0.78 with an additional cluster threshold of 135 mm 3 . Anatomical regions were determined according to the Talairach and Tournoux system (Talairach and Tournoux 1988) .
Results
Intercorrelation of psychometric measures
SDS and STAI were correlated with each other (r=0.63, p< 0.016), neuroticism and STAI were correlated at a trend level (r= 0.53, p< 0.051). The correlation between SDS and neuroticism was weak (r=0.38, p <0.18). There were no correlations neuroticism/extraversion (r = 0.09, p < 0.77), and extraversion and the affective measures (extraversion/SDS: r =0.01, p< 0.97, extraversion/STAI: r=−0.23, p<0.44).
Correlation of brain activity with psychometric data
Brain activity during the anticipation of negative and ambiguous stimuli was positively correlated with extraversion in prefrontal areas (bilateral superior frontal gyrus, right inferior frontal gyrus, Table 1a , Fig. 1a) . Additionally, extraversion was correlated with brain activity during the anticipation of negative emotional stimuli in the left medial thalamus (Fig. 1b) and the medial prefrontal cortex (MPFC, medial frontal gyrus). During the anticipation of ambiguously announced stimuli, extraversion was further correlated with activity in visual-perceptual regions of the parieto-occipital lobes. During the anticipation of positive stimuli, only activity in the left middle frontal gyrus was positively correlated with extraversion. No regions correlating with extraversion revealed additional correlations with neuroticism and the measures of depression and anxiety (Table 1a,  supplementary Table S1a ).
Neuroticism (Table 1b) was positively correlated with activity in anterior parts of the caudate nucleus during the anticipation of negative and positive stimuli, and was further negatively correlated with the activity in the right supramarginal gyrus (SMG) during the anticipation of negative stimuli, (Fig. 1c) , but not with brain activity during the anticipation of ambiguous stimuli. All these correlating regions showed additional correlations with both STAI and SDS (Table 1b) (Figs. 2 and 3) .
The correlation of brain activity with affectivity resulted in negative correlations with the STAI in left parietal areas during the anticipation of negative and ambiguous stimuli (inferior parietal lobe, SMG, Table 2a ). SDS was positively correlated with bilateral regions in the occipital lobe (inferior, middle occipital gyrus) during all emotion anticipation conditions as well as further visual perceptual regions (left pulvinar during the anticipation of negative stimuli, left cuneus and right intraparietal sulcus during the anticipation of ambiguously announced stimuli) and with activity in right caudate tail/dorsal hippocampus (anticipation of positive stimuli) and posterior cingulate cortex during the anticipation of ambiguous stimuli (Table 2b) . Thalamic, temporo-occipital, dorsal caudate, and precuneus regions correlated further with the STAI. Overviews of brain regions correlating with the measures of personality and affectivity and the complete results of the cross-correlation analysis are shown in the supplementary material (supplementary Table S1 , supplementary figures S1-3).
Discussion
We investigated emotion processing brain regions in which activity was highly correlated with the personality traits extraversion and neuroticism. The activity was related to anxiety and depressiveness during a task comprising the anticipation of emotional stimuli, which is useful for the study of pessimistic and anxious emotion processing. Extraversion was correlated with brain activity in an extended network of several prefrontal, and also parietal and occipital regions, thus regions functionally involved in cognitive processing (prefrontal cortex), visual-perceptive (occipito-temporal cortex, Logothetis and Sheinberg 1996) and higher-order multimodal associative and attentional functions (precuneus, parietal regions, Egner et al. 2008; Phillips et al. 1998) . Extraversion was also correlated with medial thalamic activity, thus functionally associated with for instance viscerosensitive gating processes (Craig 2002) .
Compared to extraversion, neuroticism correlated with activity in the caudate and, negatively, in the SMG in the intersection of parietal and temporal lobe, which has as well a role in visual processing (Phillips et al. 1998 ). The measures of affectivity (STAI, SDS) revealed no correlations with prefrontal regions, but with activity in primarily dorsal, higher-order multi-modal associative regions, involved in perceptual and attentional processing (Egner et al. 2008; Phillips et al. 1998) .
The current analysis yielded a functional pattern, in which extraversion is prominently associated with prefrontal and insular activity, whereas regions involved in various stages of visual processing are modulated in association with personality and affective measures. The correlation of brain activity with extraversion in prefrontal and lateral parietal regions has been shown in previous studies using emotional and cognitive paradigms (Canli et al. 2001; Eisenberger et al. 2005; Kumari et al. 2004 ). Our results lack correlations with extraversion in amygdalar and ventral striatal regions, whereas we used a different methodological approach which must not have led to modulations by extraversion, such that our results are of course not generalizable. These correlation have been shown before, but are far from constant in research on extraversion (DeYoung and Gray 2009; Hutcherson et al. 2008) . Beyond this, our lack of finding could be caused by the very strict statistical threshold for the correlations, by relatively lower arousal in the positive stimuli as inherent in the IAPS, and in the low level of arousal and social content in the total setting, which could have been insufficient to address these aspects of extraversion. However, arousal and emotional intensity in our study were intensive enough to activate extraversion-related regions, particularly during the anticipation of negative and unknown stimuli. Neuroticism was correlated with caudate activity, which has been shown before (Kumari et al. 2007) during an anticipatory task. Additionally, that study (Kumari et al. 2007 ) resulted in correlations with insular, cingulate and amygdalar activity, which we did not observe in our study. Correlations between amygdalar activity and neuroticism have not consistently been found in previous studies (Britton et al. 2007; Canli et al. 2002; Canli et al. 2001; Chan et al. 2009; Deckersbach et al. 2006; Kumari et al. 2007; Simon et al. 2010 ), making our non-finding not so surprising. However, the lack of any correlations during the anticipation of ambiguously cued stimuli with neuroticism is to some extent unexpected, considering the known connections between neuroticism and anxiety/anxiety sensitivity (Clark et al. 1994) . Our result again could be due to the strict statistical level with the intention to focus particularly on those regions with high associations between brain activity and personality factors. Another reason could be the relatively low absolute scores and the low range of neuroticism scores in our sample (mean (SD): 4.9 (2.9), range: 1-10, only 4 subjects scoring>7), as compared to the standard scores (German means: male 8.3, female 7.0, Eggert 1974) .
However, the correlation between caudate activity and neuroticism is interesting, as the caudate is involved in implicit learning and processing (Seger and Cincotta 2005) and in intuition (Lieberman 2000) . This relationship between caudate and neuroticism could point to a stronger implicit emotional processing in higher neuroticism and thus more pronounced automatic emotional interspersing in the processing of general information.
Regarding the subcortical level again, extraversion was on the other hand associated with medial thalamic activity. This is interesting because it implicates an early influence of this personality factor in the course of information and emotion processing. It also shows that personality related activation is located in deep brain structures, which (i) are phylogenetically old, (ii) form early in embryonal development, and (iii) might also be rather difficult to modify for instance by psychotherapy.
The correlation of state depression with brain activity in brain regions involved in the processing of and attention to visual stimuli (temporo-occipito junction, pulvinar, medial occipito-temporal gyrus, Egner et al. 2008 ) during all emotion anticipation conditions could indicate an increase of general preparatory activation to emotional stimuli with increasing depression. This anticipatory preparation might be a correlate of the general distress factor of the tripartite model (Clark and Watson 1991) .
The lack of correlation between activity in the amygdalar region and trait anxiety is unexpected, given the known involvement of the amygdala in anxiety disorders (Uliaszek et al. 2010 ) and a recent finding of a correlation between trait anxiety and amygdalar activity in a fear conditioning task (Sehlmeyer et al. in press) . One reason in our study could be the rather low level of threat in our setting and in the task itself, which might not have evoked a sufficient level of anxiety-related amygdalar activity.
Comparing the different patterns of correlation, our results display extraversion as modulating prefrontal regions (D/VLPFC, MPFC), where neither neuroticism nor the affective measures revealed an influence on activity in this analysis. However, in regions defined by a specific functional contrast ('pessimism-contrast') a previous analysis of the data (Herwig et al. 2007 ) revealed correlations between depression and neuroticism and brain activity in VLPFC and insula, though at a much lower statistical level. Correlations between depression and neuroticism with medial thalamus and temporo-occipital cortex are found in both analyses (ROI-restricted in Herwig et al. 2007 vs. whole brain here).
Brain regions involved in visual processing and attention (occipital, parietal, adjacent temporal areas) showed modulated activity associated with all factors. Depressiveness was consistently associated with increasing activity in all conditions, whereas extraversion was associated with activity changes particularly during the ambiguous anticipation. Interestingly, the right SMG was modulated in opposite directions by extraversion (increase) and neuroticism (decrease), similar to the left SMG with anxiety (decrease). The interrelations, calculated to examine the specificity of the correlations, revealed no interrelations between extraversion and the other measures, whereas in certain regions neuroticism and the affective measures were intertwined. This differential pattern suggests differences in the underlying neurobiology of extraversion opposite to neuroticism and affective measures. The correlation between brain activity associated with neuroticism and the affective factors is in line with previous models and findings revealing an interrelation between these factors (Clark et al. 1994; Enns and Cox 1997) . Basically, neuroticism related information biases here also seems to be implemented in earlier cortical stages of associative perception processing.
Neuroticism is supposed to be a predisposing vulnerability factor, and not simply a dimensional precursor of depression and anxiety. The interrelation of extraversion and affective disorders is less clear with mixed and contradictory results (Enns and Cox 1997; Jylha and Isometsa 2006) , pointing rather to a relation between low extraversion and anxiety disorders (Trull and Sher 1994 ). In the current study, the modulation of perceptual and prefrontal regions by extraversion could fit with a "higher", more complex structure of extraversion. Furthermore, the supposed correlation of extraversion and the dopamine system (DeYoung and Gray 2009) points to a divergent neurobiology as compared to the affective disorders and neuroticism, which have been linked rather to the serotonin system (Flint 2004) . Additionally, the correlation with prefrontal regions in our emotional task could implicate higher cognitive emotion regulation abilities (Ochsner et al. 2004 ). This could explain the at least partially protective effect of high extraversion concerning the development of anxiety disorders (Trull and Sher 1994) and the remission of depression (Andrews et al. 1990) , though there are till now no studies examining emotion regulation in correlation with personality dimensions.
Limitations
Considering limitations, we already mentioned the low level of neuroticism in our study sample. This could have lead to a reduced sensitivity to detect correlations with brain activity and also the low correlation between neuroticism and state depression. Nevertheless, the measures of neuroticism in our sample are within the normal range and the correlations between neuroticism and brain Furthermore, the number of 14 subjects is rather low for correlational analyses, whenever we selected a very strict significance level for reporting results. We are also aware of the issue of inflating correlations by the use of relatively low numbers of subjects and of the danger of circular conclusions in the cross-correlation analysis, but when regarding the results as exploratory with respect to brain regions, we consider them valuable to be reported. Further, we here regarded the relation of basic emotion expectation contrasts with personality dimensions and affective measures on a strict statistical level in the whole brain, whereas in a previous report (Herwig et al. 2007 ) solely ROIs from a single specific contrast ('pessimism-contrast') were regarded on a low statistical level. Thus, the in part differing results are to be regarded as adding to each other. There could additionally be influences of gender, where regularly higher scores in neuroticism in women are known (Lynn and Martin 1997) . However, the sample size was too small to analyze subgroups. The theory behind personality factors is complex and of course difficult to assess with simple experimental tasks suitable for neuroimaging. In our task, we decided to not use behavioral control measures. The preparation and execution of an answer in any form would have been a distractor interfering with the addressed brain activities, increasing cognitive demands and reducing emotional reactions. Participants confirmed their attention to the task in the interview after scanning and this was verified by controlling individual brain activation in visual areas. Finally, the used contrasts focusing on the anticipation period could miss for instance perception related regions involved in emotional processing. This was, however, intended.
Conclusion
In conclusion, our findings confirm the relationship between neuroticism and affective markers on the neurobiological level, underlining the role of neuroticism in the research on biomarkers and endophenotypes for instance for depression. Extraversion, however, correlated with more widespread brain regions including frontal, occipital and subcortical areas, but lacked cross-correlations with the other measures, and thus seems to represent a distinct system as shown before in the correlation with psychopathology and here concerning neurobiology. A different involvement of subcortical structures, caudate for neuroticism, thalamus for extraversion, points to influences of these dimensions in the early course of information processing. Furthermore, the relation between personality and affectivity measures, and brain activity in visual perceptual and attention related regions apart limbic and prefrontal regions, also points to a general involvement of these factors in widespread and basic domains of emotion processing networks. 
